to be resolved with molecular markers.
126
In this study, we investigate phylogeographic patterns in the snake pipefish 127 throughout its contemporary distribution. Our specific goals are to assess population structure 128 and historical patterns of population expansion over the geographical range of the snake 129 pipefish. Further, we investigate whether molecular data support proposed coastal benthic 130 and pelagic ecotypes or cryptic species. To achieve these goals, we used mitochondrial DNA
131
(mtDNA, cytochrome b and control region) markers to investigate genetic differentiation and 132 genetic variation in snake pipefish from 25 locations among six geographical regions 133 spanning over 1.9 million km 2 of their range in the Northeastern Atlantic Ocean.
134

Materials and methods
A total of 237 snake pipefish were collected from 25 locations in the Northeastern
137
Atlantic Ocean between 2003 and 2010 using a variety of capture methods ( 
Results
225
Molecular diversity
226
We resolved 900 bp of the cytochrome b gene from 178 snake pipefish from a large Table 2 ).
229
Sequence analyses of 385 bp of the control region locus in 160 snake pipefish 230 revealed variation in a dinucleotide microsatellite repeat in the control region at site 287. Table 2 ).
246
Population structure
247
A maximum likelihood haplotype network constructed for cytochrome b showed four 248 major (n ≥ 10) haplotypes (Fig. 2a) . However, these haplotypes were comprised of (Table   273 2). Mismatch distributions were unimodal and failed to reject the hypothesis of the sudden 274 expansion model (Appendix S1).
275
Bayesian Skyline Plot analysis with concatenated cytochrome b and control region 276 sequences revealed that snake pipefish experienced a historical effective population size 277 expansion starting about 100ka and obtaining current effective population sizes around 50ka (Fig. 3) . Individual effective population size analyses showed expansions approximately 279 125ka for cytochrome b and 40ka for control region sequences (Appendix S1).
280
Discussion
281
Our study provides insight into the phylogeographic history of the snake pipefish, a 282 widely distributed syngnathid species in the northeastern Atlantic with a pelagic lifestyle.
283
Results from molecular analyses did not reveal any clear patterns in population structure by 
Conservation concerns
386
According to the International Union for Conservation and Nature red list, E.
387
aequoreus is evaluated as least concern (IUCN, 2017). Despite this listing, the sudden and evidence to explain the sudden expansion.
411
The increase in snake pipefish potentially started in one source spot on the continental shows the 95% highest posterior density limits.
